Background Social inequalities in mental health have been demonstrated but understanding the mechanisms remains unclear. This study aims at exploring the role of psychosocial work factors in explaining occupational inequalities in mental health among European employees.
Introduction
The literature has shown that social inequalities in mental health exist across European countries; disadvantaged groups being more likely to be in poor mental health. 1, 2 However, the reasons of these inequalities are not completely understood.
Various theories have been developed to explain the pathways underlying these inequalities. The social causation theory assumes that certain risk factors such as psychosocial stressors may accumulate in people with lower socioeconomic position (SEP). 3 Thus, psychosocial stressors may be more prevalent among people of low SEP, and stress may be an important biological pathway linking social conditions to major health outcomes. 4 Among these psychosocial stressors, work stress may be a crucial aspect, because of the central role of working life.
Studies reported a higher prevalence of exposure to psychosocial work factors among people of low SEP. 5 According to this social causation theory, the pathway would go from SEP via psychosocial work exposures to health. Indeed, psychosocial work factors, which have been evaluated using various theoretical models 4 including the most well-known job strain model by Karasek et al., 6 have been recognized as risk factors for mental health. 7, 8 The Copenhagen Psychosocial Questionnaire (COPSOQ) was developed in 2004 covering a large number of psychosocial areas. 9 According to Kristensen et al., the COPSOQ is theoretically founded but not restricted to a single theory. 10 In addition, a previous study of our team showed that a number of psychosocial work factors were associated with mental health. 11 However, little research has been done to determine the role of psychosocial work exposures in the explanation of social differences in mental health. 12 -17 All these studies concluded that job control might be an important contributing factor to social inequalities in mental health. To date, existing literature included only a limited number of psychosocial work factors, such as psychological demands, 12 ,17 social support 12, 14 and job insecurity 17,18 that were found to play a role in the association between SEP and mental health.
According to the existing literature, it is hypothesized that factors related to influence and development at work may substantially explain social inequalities in mental health but little is known about the contribution of emergent factors such as workplace violence or working hours. A lack of European studies has also been reported. 19 Besides, research in this field has seldom focused on nationally representative samples of the working populations exploring classical and emergent psychosocial work factors at the same time.
The objectives of this study were (1) to assess the associations between occupation, as a marker of SEP, and a large number and variety of psychosocial work exposures; (2) to explore occupational inequalities in mental health and (3) to investigate the contributions of psychosocial work factors, including classical and emergent factors, to occupational inequalities in mental health. This was performed based on an explanatory approach, as this has never been done before.
Methods
The study was based on the fifth European Working Conditions Survey (EWCS 2010) carried out by the European Foundation for the improvement of living and working conditions. Data were gathered via face-to-face interviews based on a questionnaire in 34 countries-EU27, Norway, Croatia, the Former Yugoslav Republic of Macedonia, Turkey, Albania, Montenegro and Kosovo. Multi-stage, stratified and clustered design was used and the response rate was 60%. Further details on sampling design may be found elsewhere. 20 The study sample included 33 443 employees, 16 512 men and 16 931 women.
Mental health was measured by the WHO-5 well-being index via five items with respect to feelings during the last 2 weeks (Appendix). Each item was rated on a 6-point Likert scale from all of the time (five points) to at no time (zero point). The variable was dichotomized into good and poor mental health following recommendations. 21 Scores of 13 and below is an indication for testing depression under ICD-10.
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The WHO-5 score was also used in our analyses as a continuous outcome to measure the severity of mental health symptoms. The score was reversed to be interpreted as follows: the higher the score, the higher the level of symptoms.
Occupation was coded according to the International Standard Classification for Occupation (ISCO), which is the reference classification for occupations at the international level, and was then collapsed into four groups: managers/professionals, technicians/associate professionals, clerical/ service/sales workers and manual workers. Occupation was chosen as the SEP measure, as it characterizes adult SEP, is available for all workers and may reflect occupational exposures better than education or other SEP markers. 23, 24 Twenty-five psychosocial work exposures were measured following well-known and emergent concepts, of which 15 were constructed according to the second edition of the COPSOQ. 9 For the majority of factors, scores were calculated and dichotomized at the median of the whole sample. The 25 exposures were grouped into the following six groups (Appendix):
(1) Job demands: quantitative demands, emotional demands, demands for hiding emotions and demands for responsibility at work. (2) Influence and development: degree of freedom, influence at work, predictability, possibilities for development and meaning of work. (3) Social relationships and leadership: role clarity, role conflicts, quality of leadership, social support and sense of community. (4) Workplace violence: physical violence, sexual harassment, bullying and discrimination. (5) Working hours: long working hours, night work, shift work and asocial working hours. (6) Others: job promotion, insecurity at work and work -life imbalance.
The covariates used for adjustment were age, number of workers in household and economic activity of the company according to Statistical Classification of Economic Activities in the European Community. Region and country were used as random effects in the multilevel analyses. The association between occupation and psychosocial work exposures were first explored using chi-square tests. Second, the association between occupation and mental health (WHO-5 score being the independent variable) was examined after adjustment for covariates and for psychosocial work factors using multilevel linear regression analyses taking into account the hierarchical structure of the data: individuals clustered within 399 regions, themselves clustered within the 34 countries. The contributions of psychosocial work exposures were calculated for the three occupational groups: technicians/ associate professionals, clerical/service/sales workers and manual workers in comparison to managers/professionals. The contribution of each factor in every group to the explanation of occupational inequalities in mental health was estimated by the change in Beta after inclusion of the factor in the model, according to the formula: (Beta model 0 -Beta extended model) / (Beta model 0 -1)Â100. 25 Positive percentage values indicated Beta reductions and negative percentage values indicated Beta increases. Bootstrap analyses were performed in order to obtain 95% CI for the percentage change. One thousand replications were performed. The aim was to assess the variation of the initial contribution for each factor and to select significant factors that exclude 0 in their CIs. The following models were performed † Model 0: taking into account only covariates † Models 1: taking into account every psychosocial work factor separately with adjustment for covariates † Model 2 -7: taking into account each group of factors showing a significant contribution in the previous models
Given the strong gender differences in mental health, psychosocial work factors, occupation and other covariates, all analyses were performed separately for men and women.
Results
The prevalence of poor mental health was significantly higher among women than among men (Table 1 ). All covariates showed gender differences. Women were more likely to be exposed to emotional demands, demands for hiding emotions, low degree of freedom, low quality of leadership, sexual harassment, bullying, discrimination and low job promotion, whereas men were more likely to be exposed to quantitative demands, demands for responsibility, low predictability, low meaning at work, low role clarity, low social support, long, night and asocial working hours, job insecurity and work-life imbalance (Table 1) . Table 2 shows the occupational differences in the prevalence of psychosocial work exposures among men and women. Except for discrimination among women, all factors were significantly associated with occupation. Among both genders, manual workers were more likely to be exposed to high quantitative demands, low influence at work, low possibilities for development, low degrees of freedom, low quality of leadership, low social support and job insecurity. For both genders, clerical/service/sales workers were more likely to be exposed to high demands for hiding emotions, sexual harassment, long working hours, night work and asocial working hours.
The role of psychosocial work exposures in explaining occupational inequalities in mental health between manual workers and managers/professionals is presented in Table 3 . Model 0 shows the occupational differences in mental health adjusted for covariates, manual workers being more likely to be in poor mental health. Changes in Betas for manual The higher the score, the higher the level of mental health symptoms.
Chi-square test for comparison between men and women. ns, not significant.
*P , 0.05, **P , 0.01, ***P , 0.001.
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workers after inclusion of each psychosocial work factor are shown in model 1. Quantitative demands and emotional demands for both genders and demands for responsibility for men contributed to a decrease in occupational inequalities. Emotional demands had the greatest contribution. Among both genders, all factors related to influence and development reduced occupational differences in mental health and possibilities for development and influence explained substantially these differences. Quality of leadership, social support and sense of community for both genders and role conflict for women were found to contribute to occupational inequalities and quality of leadership and sense of community had the greatest contributions. Discrimination and sexual harassment were found to be small but significant contributing factors for men only. Asocial working hours for both genders, night work for men and shift work for women, reduced occupational differences in mental health. Job promotion, insecurity at work and work-life imbalance contributed to explain occupational inequalities for men and women. Insecurity at work had a high contribution. Table 4 presents the contribution of psychosocial work factors in the explanation of occupational inequalities in mental health, comparing clerical/service/sales workers to managers/ professionals. Emotional demands contributed to explain occupational differences in mental health among both genders. Demands for responsibility were a specific contributing factor among men only. All influence and development factors explained the association between occupation and mental health. Possibilities for development and influence showed the greatest contribution. Role conflict, quality of leadership, social support and sense of community played a substantial role in explaining occupational inequalities among both genders. Sense of community had the highest contribution. Physical violence, sexual harassment and discrimination reduced the Betas among men only. Almost all factors related to working hours (except shift work among men) played a role in explaining the occupational differences in mental health. Asocial working hours were found to play a substantial role. Job promotion, insecurity at work and work-life imbalance led to a reduction and the two last factors showed the biggest contributions. Table 5 shows the role of psychosocial work factors in explaining occupational differences in mental health between associate professionals/technicians and managers/professionals. Quantitative and emotional demands contributed to reduce these differences, especially emotional demands. Influence, possibilities for development, and meaning of work for both genders, and degree of freedom for men reduced occupational differences. The highest contribution was found for possibilities for development. Quality of leadership, social support and sense of community were found to be contributing factors, the last factor having the highest contribution. No violence factor contributed to the explanation of occupational differences. Night work was the only contributing factor for men among the working hours factors. Insecurity for both genders and job promotion for men contributed to reduce occupational differences, and the contribution of insecurity was the highest.
For all Tables 3 -5 , the most contributing group of factors was the factors related to influence and development at work.
Discussion Main finding of this study
Factors related to job demands, influence/development, social relationships/leadership, working hours and other factors Only factors with significant contribution (in bold) from previous models were included in the model; bold % significant at 5%. 
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contributed to explain occupational inequalities in mental health. In particular, factors related to influence and development contributed substantially in the reduction of the association between occupation and mental health. Among men, workplace violences were found to contribute little whereas among women these factors did not play a role.
What is already known on this topic and what this study adds
This research demonstrated that the majority of psychosocial work factors were contributors to occupational inequalities in mental health among European employees. These results are in line with previous cross-sectional 12, 15, 16 and longitudinal studies 17,18,26 -28 using different mental health outcomes. The majority of existing studies examined only a few numbers of factors such as those of the job-strain model. There is still a lack of studies examining a large number and variety of psychosocial work factors such as the dimensions of the COPSOQ in explaining social differences in mental health. Previous studies on this subject relied on maximum six psychosocial work factors. Therefore, the relative contribution of the factors cannot be easily compared with the existing literature. Nevertheless, it has been reported that work factors might play a more important role in explaining social inequalities in mental health than family factors, 18 other psychosocial factors outside work, 14 health behaviours and life events. 27 Job demands were found to be contributing factors to occupational differences in mental health outcomes, which is in agreement with previous studies exploring only psychological demands. 12, 17, 18 This study showed that factors related to influence and development might mainly explain occupational inequalities. In particular, influence and possibilities for development reduced substantially these inequalities and the contribution of these two factors was even greater for clerical/ service/sales workers and technicians/associate professionals. The majority of studies found that decision latitude was a crucial contributing factor in explaining social inequalities in mental health. 12,14 -17,26 Indeed, skill discretion and decision authority were found to make a large contribution in explaining occupational differences in depression and well-being in the middle-aged civil servants included in the Whitehall II study.
14 The recent development of the job-strain model by Karasek also stresses the importance of the dimension of social control. 29 In our study, factors related to relationships and leadership played also an important role in explaining occupational inequalities in mental health. The contribution was found to be greater among clerical/service/sales workers and technicians/ associated professionals. This group of factors was rarely explored in the explanation of social differences in mental Only factors with significant contribution (in bold) from previous models were included in the model; bold % significant at 5%. 
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health. Only two studies included social support at work and found a reduction in the association between occupation and mental functioning. 12, 14 This study showed that workplace violence did not play a crucial role in explaining occupational inequalities in mental health. Among men, physical violence, sexual harassment and discrimination were found to contribute little whereas among women none of the factors showed significant contributions. These emergent factors were never explored in the explanation of social inequalities in mental health before. Therefore, further research on the role of workplace violence is needed.
Few studies explored factors related to working hours as contributing factors. 12, 18 Shift work and long working hours 12 as well as asocial working hours 18 were found to explain social inequalities in psychological distress in previous studies. These results are in line with the findings of our study.
Job promotion, insecurity at work and work -life imbalance explained a substantial part of occupational differences in mental health. Virtanen et al. 15 showed that educational perspectives reduced social inequalities in depression and anxiety, which is in line with the results for job promotion. Job insecurity appeared to be an important explanation for occupational differences in mental health in our study, confirming previous studies that aimed at explaining social inequalities in psychological distress 17, 18 and depression 15, 27 Work-life imbalance was found to explain occupational inequalities in mental health which is in agreement with previous studies on mental functioning 12 and mental disorders. 28 This is the first study that explores a large number and variety of psychosocial work factors attempting to explain occupational inequalities in mental health. A recent systematic review stated that 'cross-sectional investigations may be in a better position to contribute to conceptual and methodological innovations, given a shorter time frame of overall research investment'. 19 The strategy of analysis responds to these expectations. Performing different models in order to determine the role of each psychosocial work factor (model 1) and each psychosocial work area (models 2-7) may be important to guide future prevention policies and interventions. The study also found genderspecific contributing factors, which reinforced the need to study each gender separately. 30 Welfare state regime may play a role in the psychosocial work environment and also mitigate the impact of psychosocial work factors on health and health inequalities 31 and should be investigated in future studies.
Limitations and strengths of this study
One limitation was the cross-sectional design, which limited conclusions about the direction of causality in the associations. Workers with poor mental health may have been Only factors with significant contribution (in bold) from previous models were included in the model; bold % significant at 5%.
selected to low SEP. However, social selection has been shown to play only a minor role when explaining social differences in health. 17, 32, 33 The original COPSOQ scales 9 were not included but studies underlined the validity and interest of constructing proxies. 34 Furthermore, some factors may have been neglected and the duration of psychosocial work exposures was not assessed, which may underestimate the contribution of these exposures to occupational differences in mental health. 35 The advantage of this study was that it included a large sample of employees of the European working population, allowing us to study a non-selective population as well as men and women separately, something that may be considered fundamental. 30 All responses were collected from the same survey in 34 countries and the overall response rate was relatively high for such a large survey. The study consisted of a large number and variety of psychosocial work factors including classical and emergent factors that have never been studied before. Compared with most previous studies, the unique feature of this research was the use of the bootstrap method that gave useful information on the degree of precision concerning the contributing factors and facilitated the selection of factors for further models.
Conclusion
This study found that psychosocial work factors play a substantial role in explaining occupational inequalities in mental health showing striking findings for factors related to influence and development. Moreover, other factors that have never been explored before were also found to be important contributing factors. Further studies should be performed to confirm our results in order to better understand the role of psychosocial work factors in the explanation of social inequalities in mental health in European countries. Would be easy to find a job of similar salary
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